A novel bacterial strain, designated DCY54 T , was isolated from a field cultivated with ginseng in Yongin, Republic of Korea. Cells were Gram-reaction-negative, yellow-pigmented, rod-shaped, non-spore-forming, and strictly aerobic. They were motile by gliding and produced flexirubin-type pigments. Growth occurred optimally at 25-30 6C, at pH 5.0-7.0 and in the presence of 0-1 % NaCl. The 16S rRNA sequence analysis demonstrated that strain DCY54
The genus Flavobacterium, proposed by Bergey et al. (1923) and emended by Bernardet et al. (1996) , belongs to the family Flavobacteriaceae, phylum Bacteroidetes [previously, the Cytophaga-Flavobacterium-Bacteroides (CFB) group] (Ludwig & Klenk, 2001; Bernardet et al., 2002; Bernardet & Bowman, 2011) . Species of the genus Flavobacterium are widely distributed in diverse environments, such as Antarctic lakes, soil, freshwater, seawater and wastewater treatment plants (McCammon & Bowman, 2000; Bernardet & Bowman, 2006; Kim et al., 2006; Park et al., 2007; Liu et al., 2008; Yoon et al., 2011; Zhang et al., 2010) . At the time of writing, 121 species with validly published names are included in the genus Flavobacterium (http://www.bacterio.net/f/flavobacterium. html). In this study, a novel strain was isolated and examined using a polyphasic approach. On the basis of these results, we propose strain DCY54
T as a new member of the genus Flavobacterium.
Strain DCY54
T was isolated from soil of a field cultivated with ginseng in Yongin province (37 u 249 290 N 127 u 089 000 E), Republic of Korea. Isolation of bacteria was performed by the standard dilution plating method on R2A, nutrient (NA) and trypticase soy (TSA) agars (all by Difco) at 30 u C. Strain DCY54
T was routinely cultivated on TSA at the same temperature and preserved at 280 u C in trypticase soy broth (TSB; Difco) supplemented with 30 % (v/v) The 16S rRNA gene of strain DCY54
T was amplified using the universal bacterial primers 27F, 518F and 1492R (Kim et al., 2005) . The purified PCR products were sequenced by Genotech (Daejeon, Republic of Korea). The sequences of the 16S rRNA gene were compiled with the SeqMan software and edited using the BioEdit program (Hall, 1999) . The 16S rRNA gene sequence of strain DCY54 T (1408 bp) was compared with other available 16S rRNA gene sequences using the EzTaxon-e (http://eztaxon-e. ezbiocloud.net/) server (Kim et al., 2012) . Multiple alignments were carried out with the CLUSTAL X program (Thompson et al., 1997) and phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971 ) algorithms using the MEGA 4 program (Tamura et al., 2007) with bootstrap analysis based on 1000 replications (Felsenstein, 1985) . The evolutionary distances were calculated using the Kimura two-parameter model (Kimura, 1983) . Based on 16S rRNA gene sequence similarity (Fig. 1) Cell morphology was observed by light microscopy (ECLIPSE E600, Nikon; 61000 magnification) and transmission electron microscopy (LEO912AB, Carl Zeiss) at 100 kV under standard operating conditions. Gliding motility was observed using the hanging drop technique according to Bernardet et al. (2002) . Growth on NA, TSA and R2A agar was evaluated at 30 u C. Growth was assessed at 4, 10, 20, 25, 28, 30, 35, 37 and 42 u C in TSB and at pH 5.0-10.0 (at 1.0 pH unit intervals) in TSB in which the pH was adjusted as described by Gomori (1955) . Salt tolerance was also tested in TSB supplemented with 0, 1, 2, 3 and 5 % (w/v) NaCl after 3 days of incubation. The Gram reaction was carried out according to the non-staining method of Buck (1982) . Catalase and oxidase activities were tested using a 3 % (v/v) hydrogen peroxide solution and the oxidation of 1 % (w/v) tetramethyl-p-phenylenediamine (Merck), respectively. Growth under anaerobic conditions was assessed on NA after incubation for 14 days at 25 u C in a GasPak EZ (BD). The production of flexirubin-type pigments was assessed using the KOH test according to Bernardet et al. (2002) . Hydrolysis of starch (Kasana et al., 2008) , casein, Tween 20, Tween 80 and tyrosine was investigated on TSA according to Smibert & Krieg (1994) and DNase activity was determined according 
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Flavobacterium ginsengisoli DCY54 T (HM776705) Y.-J. Kim and others to Cowan & Steel (1965) . Nitrate reduction was assessed using nitrate broth containing 0.2 % KNO 3 (Lányí, 1988) . Hydrolysis of CM-cellulose was tested as described by Kasana et al. (2008) and production of H 2 S was assessed using triple-sugar iron agar (TSI; Difco). Antibioticsensitivity tests were performed on TSA according to the conventional Kirby-Bauer method (Prescott & Harley, 2001 ) with filter-paper discs (8 mm diameter; Oxoid) containing the following antibiotics (mg, unless indicated otherwise): ampicillin (10), carbenicillin (100) Isoprenoid quinone analysis was performed by HPLC (Komagata & Suzuki, 1988) using laboratory prepared menaquinone 6 (MK-6) from F. defluvii KACC 11877
T as a standard.
For fatty acid analysis, strain DCY54
T and the five reference type strains were grown on TSA for 24 h at 28 uC. Cellular fatty acids were saponified, methylated and extracted according to the protocol of the Sherlock microbial identification system (MIDI) and analysed by capillary GLC (GC 6890, Agilent) using the Microbial Identification software package with the Sherlock system MIDI 6.1 and the Sherlock Aerobic Bacterial Database (TSBA6.1) (Sasser, 1990) . For polar lipids analysis, two dimensional TLC plates (silica gel 60 plates, 10610 cm; art. no. 5553, Merck) were developed with chloroform/methanol/water (65 : 25 : 4, by vol.) in the first direction and chloroform/ acetic acid/methanol/water (80 : 15 : 12 : 4, by vol.) in the second direction (Minnikin et al., 1984) . The total polar lipids, aminolipids, glycolipids and phospholipids were detected by staining the plates with 5 % ethanolic molybdophosphoric acid, ninhydrin, a-naphthol and molybdenum blue, respectively.
The genomic DNA of strain DCY54
T was extracted and purified with the Genomic DNA Isolation kit (GeneAll Biotechnology) and the DNA G+C content was determined using a reversed-phase HPLC as described by Mesbah et al. (1989) .
The only isoprenoid quinone detected in strain DCY54
T was MK-6, in the line with all members of the family Flavobacteriaceae. The fatty acid profiles of strain DCY54 T and the five reference strains are presented in Table 2 . Strain DCY54
T contained iso-C 15 : 0 , summed feature 3 (comprising C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and C 16 : 0 as the major fatty acids. Significant proportions of other fatty acids were also present. The major polar lipids of strain DCY54 T were phosphatidylethanolamine, one unidentified aminolipid and one unidentified lipid (Fig. 2) . The DNA G+C content of strain DCY54 T was 33.3 mol%, a value in the range (30-52 mol%) reported for species of the genus Flavobacterium (Bernardet & Bowman, 2011) and not significantly different from the values reported for the strains used as references (Kim et al., 2011) .
On the basis of phylogenetic inference and phenotypic data, strain DCY54
T should be classified in the genus Flavobacterium as the type strain of a novel species, for which the name Flavobacterium ginsengisoli sp. nov. is proposed.
Description of Flavobacterium ginsengisoli sp. nov.
Flavobacterium ginsengisoli (gin.sen.gi.so9li. N.L. n. ginsengum ginseng; L. n. solum soil; N.L. gen. n. ginsengisoli of soil of a ginseng field, the source of the type strain).
Cells are Gram-reaction-negative, non-spore-forming, strictly aerobic rods approximately 0.7-0.8 mm in diameter . +, Positive result; (+), weak or delayed reaction; 2, negative result. All data from this study. All strains are positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, N-acetyl-b-glucosaminidase, a-glucosidase and b-galactosidase activities. All strains are negative for nitrite reduction (NO 2 2 AN 2 ), indole production, lipase (C14), trypsin, achymotrypsin, a-mannosidase, a-fucosidase, arginine dihydrolase and urease activities, and assimilation of mannitol, potassium gluconate, capric acid, adipic acid, malic acid and trisodium citrate. Growth with 2 % NaCl + + + 2 2 + Oxidase activity
Degradation of: T after two-dimensional TLC. Ethanolic molybdophosphoric (5 %) acid was used to reveal the total polar lipids. PE, phosphatidylethanolamine, L1-2, unidentified lipids; AL1-3, unidentified amino lipids.
